Vegetable oils and their derivatives, like biodiesel, are used extensively throughout the world, thus posing an environmental risk when disposed. Toxicity testing using test organisms shows how these residues affect ecosystems. Toxicity tests using earthworms (Eisenia foetida) are widespread because they are a practical resource for analyzing terrestrial organisms. For phytotoxicological analysis, we used seeds of arugula zero days, 60 days, 120 days and 180 days. The studied contaminants were soybean oil (new and used) and biodiesel (B100). An evaluation of the germination of both seeds showed an increased toxicity for all contaminants as the biodegradation occurred, biodiesel being the most toxic among the contaminants. On the other hand, for the tests using earthworms, the biodiesel was the only contaminant that proved to be toxic. Therefore, the higher toxicity of the sample containing these hydrocarbons over time can be attributed to the secondary compounds formed by microbial action. Thus, we conclude that the biodegradation in soil of the studied compounds requires longer periods for the sample toxicity to be decreased with the action of microorganisms.
INTRODUCTION
Vegetable oils have been presented as possible energy sources since the end of the nineteenth century. However, this alternative only gained focus after the petroleum crisis in the 1970s. Currently, with the growing environmental concern for the contamination and degradation of ecosystems, energy sources with more ecological appeal emerge as alternatives to nonrenewable resources with higher pollution potential (19) .
Thus, the biodiesel alternative emerges, being both a renewable and environmentally viable energy source. Its viability is mainly due to the fact that it is produced from vegetable oils or animal fats through the transesterification process (17) .
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Toxicological evaluation during the biodegradation process which alternative fuels are used in road traffic in order to reduce dependence on crude oil imports, reach the goals of the Kyoto Protocol, and support the agriculture sector (19) .
Currently the production and use of alternative energy sources have increased a lot in Brazil. In 2008 the country produced approximately 5.7 million tons of soybean oil and in 2010 a total of 1.8 billion liters of biodiesel should be produced from soybean oil (4).
The increased consumption of vegetable oils turned them into compounds with high pollution potential. In order to properly treat the environments contaminated by hydrocarbons, bioremediation is an efficient, low cost and environmentally viable process. This process is based on the microbial potential to metabolize persistent compounds (2).
Landis and Yu (9) observed that many organisms possess the ability to degrade toxic substances, and it is possible to use this ability to remove xenobiotics from the environment through their physiological systems. Thus, the microbiota acts in the decomposition of organic compounds by biodegradation.
Finally, the microbial degradation often promotes mineralization of the compounds. Therefore, the final products are water, carbon dioxide and biomass (8, 2, 13) .
Along with bioremediation, toxicological studies also emerge as important instruments to develop technologies for properly treating contaminated environments. The numerous biodegradation processes in natural environments have produced a range of testing and analysis (15) , such as the ecotoxicity studies, which aim to obtain efficient products capable of minimally affecting the environment.
Thus, there is the example of assessing the toxicity of the soil using earthworms (Eisenia foetida), which is described in the ministry of interior manual of tests for evaluation of ecotoxicity of chemical agents (5) . International standards for toxicity tests using E. foetida are also described by Liu et al. 
MATERIALS AND METHODS

Material
The soil used in the toxicity bioassays was the sandy type 
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Toxicological evaluation during the biodegradation process For toxicity tests three testing organisms were used: seeds of Eruca sativa (arugula), seeds of Lactuca sativa (lettuce) and specimens of Eisenia andrei (earthworms).
Methods
First, it was necessary to establish the concentration of oil to be biodegraded in the soil for the toxicity testing. This concentration should provide an average toxicity for all compounds and for all the used testing organisms. In order to determine this concentration, a pre-test was carried out, using the following volumes of oil per 100 g of soil: 0.5 mL, 1.0 mL, 5.0 mL and 10.0 mL.
Since the concentrations of 0.5 mL and 1.0 mL showed no significant variation in toxicity to the control, Table 1 shows only the data generated from concentrations of 5.0 mL and 10.0 mL. Table 1 shows that the concentration of 7.5 mL oil/100 g soil would allow tests of toxicity without causing total inhibition of test organisms in E. sativa and L. sativa. For E.
andrei the concentration of 7.5 g mL oil/100 caused no deaths without bio-degradation.
Thus, this concentration was used for biodegradation tests. (11) and Montagnolli et al. (13) . Note that each toxicity test related to a period of biodegradation was prepared for four samples: control (no oil), new soybean oil, used soybean oil and biodiesel. Thus, four plastic bags were reserved for biodegradation at time zero and,
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Toxicological evaluation during the biodegradation process similarly, another set of four bags was reserved for each biodegradation time (t0, t60, t120 and t180).
Germination tests using seeds of E. sativa and L. sativa were based on Lopes et al. (12) and adjustments were performed in triplicate with 10 seeds in each replicate.
According to Lopes et al. (12) , germination tests consider the contaminant as follows: toxic when germination inhibition occurred above 40%; starting toxicity when the inhibition of germination occurred between 10% and 40%; and not toxic when presenting inhibition up to 10%.
However, in tests using seeds of L. sativa, the germination was not satisfactory in the control test (80%). Therefore, the data of Latuca sativa were corrected by adapting the formula of In addition to tests of germination, the tests of severe toxicity using Eisenia andrei were also carried out in triplicate using 10 worms in each replica. These tests were based on Brazil (5), Liu et al. (10) and Lopes et al. (12) .
RESULTS AND DISCUSSION
The toxicological test with E. sativa ( Figure 1 ) revealed a starting toxicity (10% to 40% inhibition) at t0 for all contaminants. At t60, soy oil continued exhibiting starting toxicity, but biodiesel had increased its toxic effect (inhibition above 40%). At t120, the used soybean oil showed trace of toxicity, but the new soybean oil and biodiesel were both toxic, the latter with greater inhibition of seed germination. Finally, at t180 all contaminants presented inhibition rates above 40%; the largest toxic effect was found in biodiesel (around 90%) and the used soybean oil had the lowest effect (40%). Tamada, I.S. e t a l .
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The results of the toxicity test with Eisenia andrei showed that only biodiesel remained toxic during the biodegradation process ( Figure 3 ). Although at t0, biodiesel demonstrates little toxic effect, its toxicity increased significantly during biodegradation, reaching 100% mortality. This fact shows a higher intake by these organisms as the compound is biodegraded, proving also that vegetable oils and the secondary compounds formed during their degradation were nontoxic to E. andrei.
According to Montagnolli et al. (13) and Ramalho and Jorge (18) , industrialized vegetable oils present antioxidants added for conservation such as citric acid and third-butyl hydroquinone (TBHQ). TBHQ is heat resistant and has high stability therefore it is widely used in oil industry (18) .
The presence of antioxidants in the composition can probably complicate microbial action and even confer toxicity to living things (3) . Synthetic antioxidants such as butyl-hydroxyanisole (BHA) and butyl-hydroxytoluene (BHT) have been reported to be mutagenic and carcinogenic, so there is a rigorous rule for their use in foods (6).
The toxicity presented by the vegetable oils can be attributed to secondary compounds formed due to biodegradation in soil. For biodiesel, besides the secondary compounds due to degradation, TBHQ can give an increase in toxicity, a fact noted in the evaluation with the E. andrei (Figure 3 ).
CONCLUSION
Biodiesel was the most toxic among the treatments, although a similar toxicity to soybean oil was expected, because of the similar biological training. The toxicity of the treatments is especially due to the formation of secondary compounds during biodegradation and, for biodiesel, the presence of TBHQ after initiation of biodegradation. In phytotoxicological tests there was an increase in toxicity in all treatments over time, especially for biodiesel, which showed higher toxic levels. Biodiesel is the only that showed toxicity for E. andrei. In general, biodiesel was the most toxic followed by new soybean oil and then the soybean oil 
